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Objectives: To investigate the socioeconomic aspects and the outcome of femorodistal bypass grafting operations in terms 
of general health state. 
Design: Prospective open clinical study. 
Material: 168 operations in 153 patients. 
Methods: A structured questionnaire was used to assess quality of life, and each patient was classified into a health state 
group defined by levels of disability and distress. 
Results: Before operation 23 patients were actively employed, 96 were old age pensioners, 29 received invalidity pension, 
and five were long term sick. 80% were living in their own home without any help. Only 19 patients were actively employed 
at follow up, 12 of these had been working before the operation, and seven other patients had taken up paid work. About 
three-quarters of the patients could manage daily life without help after the operation, and 82% had no or only mild distress. 
There were significant changes with respect to physical mobility in all groups and emotional status in one group. In all other 
cases a significant change could not be shown. The median Quality of Life score at foUow up was 0.986 (n = 102, variance 
0.022). The immediate costs were £1.5 million. 
Conclusions: The classification i to disability and distress groups was informative, but the methods for assessment ofthe 
results of vascular surgery on quality of life, evaluation of patient satisfaction and of patients' expectations must be further 
developed. 
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of life. 
Introduction 
The vascular surgical iterature abounds with reports 
of graft patency and limb salvage after femorodistal 
bypass grafting, but little information is available 
concerning the subsequent functional status of these 
patients. ~'2 
The methods for translating quantitative terms, 
including distress and disability, into a concept of 
quality of life must be applied to clearly defined 
patient groups in order to determine the usefulness of 
the methodologies and to assess whether current 
treatment policies are reasonable from clinical and 
socioeconomic points of view. 3 
This study was undertaken to evaluate the socio- 
economic onsequences of distal bypass procedures, 
and the influence of this kind of revascularisation 
the postoperative quality of life. 
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All patients who had femorodistal bypass grafting 
(distal anastomosis below the level of the knee joint) 
from 1 January 1991 to 31 July 1992 (19 months) were 
included in the cohort. The data from our computer 
based patient registry were retrieved (information on 
social status, occupation, need of home assistance tc. 
and medical history, risk factors, previous vascular 
surger3~ indications for treatment, operative course, 
surgeons, anaesthesia, postoperative course and fol- 
low-up) together with the clinical records. The 
patients still alive on 1 December 1993 had their 
routine surveillance sessions in our outpatient clinic 
rescheduled to late December 1993 or January 1994. 
All patients were interviewed, examined and assessed 
by the authors. 
A structured questionnaire 4 was used to obtain 
information on quality of life, daily living, sleep, 
emotional problems and support required before and 
after operation. The answers were translated into a 
Patients and Methods 
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scoring system to allow numerical analysis. In addi- 
tion, questions were asked regarding marital status, 
help and ultimate patient satisfaction. 
An additional classification i to a health state group 
defined by a level of disability (I-VIII) and a level of 
distress (A-D) 5"6 was made at follow up: I: No 
disability; II: Slight social disability; III: Severe social 
disability and/or slight impairment of performance at
work. Able to do all housework except very heavy 
tasks; IV: Choice of work or performance atwork very 
severely limited. Housewives and old people able to 
do light housework onl~ but able to go out shopping; 
V: Unable to undertake any paid employment. Old 
people confined to home except for escorted outings 
and short walks and unable to do shopping. House- 
wives only able to  perform a few simple tasks; VI: 
Confined to chair or wheelchair or able to move 
around in the home only with support from an 
assistant; VII: Confined to bed; VIII: Unconscious and 
A: No distress; B: Mild; C: Moderate; D: Severe. 
Each state was assigned a quality of life (QoL) 
rating, and a matrix scoring system (where log QoL is 
a function of disability score,) was used to translate 
the health state into a numerical value. The amputa- 
tion registry was checked for the patients who were 
dead or not available for follow up. 
The data were analysed on a Macintosh computer 
using Excel 4.0 spreadsheets, the FoxPro relational 
database management system (Microsoft) and Mathe- 
matica 2.03 Enhanced (Wolfram Research) software. 
Results 
During the 19 months, 153 patients (90 males, 63 
females; male/female ratio: 1.4/1) had femorodistal 
bypass grafts. The median age for the men was 67 
years (range 26-84), for the females 70 years (27-87). 
Before the femorodistal reconstruction, 23 patients 
(15%) were actively employed, 96 were old age 
pensioners, 29 received invalidity pension and five 
were long term sick. One hundred and twenty-two 
patients (80%) were living in their own home without 
any help, 24 received help weekly, three were in 
nursing homes, and four were transferred from other 
departments. 
Sixty-seven patients (44%) did not have any risk 
factor (diabetes, cerebrovascular, hypertension, car- 
diac, pulmonary renal), 58 had one risk factor, 19 two, 
and nine patients had three risk factors. Sixty-five 
patients (42%) had never undergone operation for 
vascular disease, but 15 had previous reconstruction 
of the aorta or the aortoiliac segments, 49 had 
infrainguinal reconstruction, and 24 had aortic or 
aortoiliac plus infrainguinal reconstruction. The indi- 
cation for operation was: Acute ischaemia (11%), 
severe intermittent claudication (8%); rest pain (47%); 
ischaemic ulcers (20%); gangrene (13%); trauma 
(2%). 
A total of 168 operations were performed. The 
reconstructions consisted of: Reversed vein (6%); in 
situ saphenous vein graft (68%); expanded polytetra- 
fluoroethylene (20%); composite graft (5%); Dacron 
(1%). In addition, 55 minor supplementary operations 
were performed (revisions, fistula closure etc.). The 
median operation time was 195 min (60--475). The 
median stay in the vascular unit was 13 days (1-109). 
Six patients died in the early postoperative phase 
( < 30 days). Of the remainder, 46% was discharged to 
their own home, 2% to a nursing home, and 52% to 
other hospital departments for continuing care. 
Table 1. Results of the analysis of the scoring points obtained by 
use of a structured questionaire 4 for patients classified into eight 
disability groups (I-VIII). s The values show the change in scoring 
points from preoperative valuation to follow up 
I II III-VIII 
Physical mobility 4 5 3 
Daily living 0 0 0 
Sleep 0 0 0 
Emotion 0 1 0 
A total of 102 patients were reviewed; 21 were not 
available for examination, and 30 patients had died 
(20% of the total number of patients), including the six 
early deaths. The primary and secondary patency 
rates of the follow up were 47% and 62% respectively. 
Only 19 of 102 patients were actively employed at the 
time of follow-up. Twelve of these had been working 
before the femorodistal operation. Seven patients who 
had not been actively employed before the operation 
were now engaged in paid work. Of the original 153 
legs subject o intervention, 93 were salvaged at the 
time of follow up; 34 legs had been amputated, 
including four legs in four patients now dead (26 other 
patients dead). 
The information obtained by the structured ques- 
tionnaire was analysed for each of the health state 
groups. With respect to physical mobility (all groups) 
and emotional status in Group II, there were sig- 
nificant changes in scores before and after surgery 
(Table 1). In all other cases a significant change could 
not be shown. The results of the classification into 
illness states and distress 5 appear in Table 2: 60% of 
the patients belonged to Groups I and II with no or 
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Table 2. The 102 patients seen at fo l low-up were assessed s with 
respect to i l lness states to provide each patient with a disability 
score (I-VIII) and a distress score (A-D). The values are the 
number of patients for each particular group 
I II III IV v vI v i i  v i i i  
A 31 8 2 2 0 0 0 0 
B 0 21 5 9 5 0 0 0 
C 0 1 2 5 5 4 2 0 
D 0 0 0 0 0 0 0 0 
only slight social disability. In all, 82% had no or only 
mild distress. Using the matrix scoring system, the 
data of Table 2 were translated into Quality of Life 
(QoL) values. 6 The median QoL for the sample 
population (n = 102) was 0.986 (variance 0.022) 
(1.000 = perfect health). A remarkable 95% of all 
patients answered "yes" to the question of whether 
the vascular surgical treatment had been 
worthwhile. 
The total costs of vascular surgical reconstruction 
were 15 million Danish Kroner (U.K. £1.5 million) i.e. 
approximately 100 000 DKK (£10 000) per patient. The 
cost for each of the 93 salvaged legs at time of follow 
up was about 150 000 DKK (£15 000). To these amounts 
must be added the costs of the hospital stays in other 
departments for continuing postoperative care. Pre- 
cise information was not available to allow calcula- 
tions of these additional costs. 
Discussion 
The general characteristics of the patients in this study 
were similar to those reported in other series with 
femorodistal bypass procedures: The patients were 
old and only 15% were actively employed, but more 
than 75% could manage daily life without help. 
Although 58% had previous vascular surgery and 
56% had one or more medical risk factors, 82% had no 
or only slight distress after the operation. The death 
and amputation rates within the duration of following 
agree with the current literature with 80% alive at 
follow-up. 7
The complex social, clinical and economical aspects 
of the many disease manifestations in patients uffer- 
ing from generalised atherosclerosis hould, ideally, be 
documented in extensive computer based registration 
systems. The main disadvantage of such global 
approaches i the enormous amount of information 
necessary for meaningful in depth analysis. Our 
routine database system comprises about 60 entries 
for each treatment course or, for the present cohort, a 
total of about 10 000 data points. Correct data entr3~ 
checking and maintenance is time consuming. Scien- 
tific analysis of a specific problem based on the raw 
computer data has shown to be highly problematic 
except for elucidating simple questions, so double- 
checking and analysis of the clinical records is still 
necessary in the context of scientific reporting. The 
complexity of the individual medical histories of 
patients with generalised atherosclerosis adds to the 
analytical difficulties. For the time being the focus 
must be confined to precise and detailed studies of 
well defined clinical entities in limited patient groups 
where clinical records and the computer based data 
registry can be simultaneously assessed. 
With successful vascular reconstruction most 
patients could return to daily living at a good level of 
function, with better mobility so, in these terms, 
vascular surgery is beneficial to the individual and to 
society, although the precise economic onsequences 
are uncertain, since the instruments for exact assess- 
ment are unavailable. The low cost of avoiding 
amputation is enhanced by the fact that only 10-15% 
of amputees in a large British cohort achieved mobility 
around their homes, and only 5% were independent of
a wheelchair, s 
The outcome after arterial reconstructive surgery is 
usually evaluated in terms of limb salvage and graft 
patency that can be easily quantitated. Only few 
vascular studies address the more diffuse concept of 
quality of life assessment which is essentially sub- 
jective in nature. Yet, quality of life estimations for 
well-defined patient groups are aspects of clinical 
audit that should be documented to provide a 
scientific basis not only for the clinical decision 
process but also for resource allocation. 
The results of the present study obtained with a 
structured questionnaire 4 show that only physical 
mobility before and after treatment changed sig- 
nificantly. The questionnaire, which had been devel- 
oped for aneurysm patients, was preferred a priori to 
10-12 the Nottingham Health Profile that has been used 
mainly for patient self-assessment. 
A study using the Nottingham Health Profile after 
lower-limb amputation for peripheral arterial dis- 
ease 14 also showed that mobility was the only sig- 
nificant independent factor after matched logistic 
regression analysis. The differences in social isolation 
and emotional distress lost significance after adjust- 
ment for mobility. 
The classification of patients into disability and 
distress groups according to Rosser and Watts was 
simple and informative. It can conveniently be com- 
bined with the Fontaine grouping 13 of patients with 
peripheral arterial disease. The matrix system used for 
translation of the Rosser and Watt score s into a simple 
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quality of life score is based on assigning a specific 
value ranging from 0-1, where 0 is death and 1 is 
perfect health. It is possible that a revised matrix 
should be developed for the purpose of assessing 
vascular patients. Problems arise when the scorings 
are translated into the numerical values of general 
health states used for calculation of QALYs (quality- 
adjusted life years)• Since our observations dealt with 
patients within a short time span of 1.5 to 3 years and 
as we did not have a matched patient group that was 
not offered treatment, we chose not to calculate this 
variable, since a prospective study with inclusion of a 
non-operated control group was unethical• 
It has been repeatedly shown that an aggressive 
policy of revascularisation for severe lower-limb 
ischaemia provides excellent results, is On a commu- 
nity basis it has also been established that a vascular 
surgical service can indeed decrease the total number 
• 16  of amputations for atherosclerosls. In addition, it has 
been argued that vascular surgery provides an opti- 
mal chance for rehabilitation and improved quality of 
life, 17 but the scientific proof of these statements 
would demand detailed quality of life assessments 
that are presently not available• Although it has been 
reported that standard measures of health-related 
quality of life and utility can be obtained from 
vascular patients by simple questionnaires and inter- 
view techniques, the wide spread of scores in different 
dimensions and lack of a validated weighting system 
make it of little use in producing values for cost- 
18 effectiveness or decision analysis• This was emphas- 
ised in this study as the difference in the scores could 
not be determined for subgroups as a whole or from 
stratification with respect o graft patency in individ- 
ual subgroups, i.e. the method was not sensitive 
enough to detect the presumed beneficial effect of 
surgery• For this reason development of more refined 
methods for assessments, including information on 
patient satisfaction and fulfilment of patients' expecta- 
tions of surgery, is necessary. The results will be 
important factors in surgical audit procedures, since 
measurement of results and quality must always be 
made in relation to precise targets for optimal or 
lowest acceptable quality. 19 
The initiative taken by the European Organization 
for Research and Treatment of Cancer with formation 
of a special life quality working group has recently 
resulted in development and trial of a cancer specific 
questionnaire for clinical studies. 2° Within the surgical 
specialty the Meran consensus conference resulted in 
formulation of objectives and guidelines for quality of 
• 21 life measurements in clinical practice. It would be 
appropriate for the vascular scientific societies to set 
up an international working group with participation 
of vascular surgeons, epidemiologists, statisticians 
and health economists to address clinical outcomes 
research and patient monitoring in terms of surgical 
audit and quality of life assessments. These problems, 
that ultimately affect health care planning and 
research funds allocations, cannot be solved by indi- 
vidual research groups on a national evel• 
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